THE effect of lipids on blood coagulation has recently become of great interest in relation to the theories of the pathogenesis of coronary atheroma. The early observations of Macfarlane, Trevan and Attwood (1941) and Fullerton and Anastopulos (1949) that certain samples of lecithin were accelerators of blood clotting were followed up by Robinson and Poole (1956), who showed that chylomicra from rat chyle accelerated the clotting of rat plasma and that pure phosphatidyl ethanolamine (P.E.) showed a similar effect. The effect of the chylomicra was attributed to their P.E. content.
Russell viper venom (Stypven) clotting times.-This is a particularly convenient technique to use since the Stypven is fat free and can be made to give very reproducible clotting times on single plasma specimens. However, a number of factors influence the results significantly, such as the initial treatment of blood, the ionic strength, the concentrations of calcium and venom, the presence of phenol in the solvent supplied by the makers, and the order of addition of the reagents. We have made a special study of the influence of these factors on the sensitivity of the system to added fat. It was established that optimum conditions include the use of platelet-poor plasma under isotonic conditions, the venom and M/30 CaCl2 solution being added simultaneously as a mixture. The presence of phenol was undesirable as it produced a considerable shortening of the clotting times which was greater for fasting than for lipemic plasma. Similar effects were produced by a delay between the addition of venom and CaCl2, which therefore also reduced the effects of added fat. This difference between the delayed and instantaneous times suggests that venom interacts with some plasma component before the addition of calcium. The use of platelet-poor plasma was not so essential as, contrary to the previous suggestions in the literature, we obtained good reduction of clotting times by the addition of fat to platelet-rich plasma. The former is, however, preferable as it is more stable and the results obtained with it are more reproducible.
Recalcification methods.-Experiments with snake venom have the disadvantage of introducing a non-physiological thromboplastin so that we felt the need for other techniques and have found that the recalcification of plasma and of whole blood can be used to demonstrate the effect of an active fat. Here again it is important to use the optimum calcium concentrations and to maintain isotonic conditions. The three techniques finally adopted were as follows:
Reagents.
(1) Venom-CaCl2
One ampoule of Stypven (0 5 mg.) dissolved in 5 ml. 0-1 M NaCI, 5 ml. M/30 CaCI2 added.
(2) "Normal" saline (09 % NaCl).
(
Procedure.-Blood is collected in a nylon syringe with siliconed needle into 1/9 vol. of 3-8% sodium citrate and centrifuged at 4,000 r.p.m. (2,900g) for ten minutes. Plasma is stored in individual silicone tubes. Clotting is carried out in glass tubes at 370 C.
Venom
Plasma Whole blood (citrated) 0 1 ml. plasma 0 1 ml. plasma 0-2 ml. blood 0-1 ml. saline (2) 0 1 ml. saline (2) 0 1 ml. saline (2) 0-2 ml. venom-CaCI2 The effects of a number of foodstuffs on blood clotting have been studied in vitro by those three techniques. As previously reported, only those foods containing milk fat gave strongly positive results, other fatty foods being relatively inactive. Two fatty foods, butter and margarine, were studied in some detail. It was shown with the venom technique that at optimum concentrations butter caused an 80% shortening of clotting time as compared with only 18 % by margarine. Similar effects were obtained in the recalcification of plasma and of whole blood, although the percentage changes in clotting times were somewhat smaller. At very high concentrations of fat the acceleration of clotting was somewhat diminished particularly in the recalcification technique; this inhibition is provisionally attributed to mechanical interference of excess fat but is being further studied.
With the venom procedure, 10 mg. of butter per system gave a maximum shortening effect, with clotting times of 6-8 seconds. The unit of clotting activity is defined as the amount of food required to produce the same effect as that produced by 10 mg. butter, hence butter contains 100 units/gram. On this basis arbitrary units have been assigned to other foods (Maclagan and Billimoria, 1956) . With less active foods, which fail to produce clotting times as low as 8 seconds, the units are calculated from a butter dilution curve so that, for example, margarine contains about 1 unit per gram.
PREPARATION OF ACTIVE PRINCIPLE FROM BUTTER
In the course of work on the isolation of the active principle from butter, during which all procedures were followed by an estimation of clotting activity as indicated above, it was found that the activity was attached to protein, and hence on centrifuging warm butter the inactive neutral fats could be easily removed. This enabled us to work with quantities of 50-100 lb. of butter at a time. The active lipoprotein was broken down with hot acetone and the activity transferred with dry chloroform on to a silicic acid column. Graded elution with methanol in chloroform yielded the most active fraction at a concentration of 8 % methanol.
The phospholipid had an activity of 200 units per mg. representing a 2,000-fold concentration of the original butter. It was also active in the thrombin generation and thromboplastin generation tests. The substance is much more active than a synthetic specimen of Ldimyristoyl-phosphatidyl-ethanolamine (kindly supplied by Dr. E. Baer, University of Toronto, Canada), which gave negligible shortening of venom time with fasting human plasma. Our preparation, which is not identical with the P.E. tested by Robinson and Poole (1956) , had an N : P ratio of approximately unity but contained no free amino N. Mild acid hydrolysis yielded galactose, ethanolamine and serine, and converted all the N to the amino form, suggesting an N glycoside linkage. The chemical constitution is under further investigation. SEROLOGICAL tests for the diagnosis of staphylococcal infection are of poor repute. Nevertheless recent experience has led me to the conviction that an examination of the blood for staphylococcal antibody should be carried out more frequently for the diagnosis of unexplained pyrexias and for bone and joint disease. Table I lists the commoner antigens of pathogenic staphylococci which have been characterized; the percentages are approximations and are based on published figures. If coagulase is produced by all pathogenic strains then the titration of anti-coagulase would appear to be the obvious choice, but this is impracticable at present. There appear to be at least three antigenically-distinct coagulases, and we wait on the provision of purer coagulase preparations as well as on purer fibrinogen substrate. Alpha-haemolysin is the only staphylococcal antigen available as a standardized commercial preparation; its antibody is the one I have been measuring. Though delta-htemolysin and hyaluronidase have almost as universal a distribution as coagulase, they are poor antigens. Interest in the Panton-Valentine leucocidin has recently been revived by Gladstone and van Heyningen (1957) . I am not aware of any reports on anti-staphylokinase.
To return to the measurement of anti-alpha-htemolysin, this is one of the simplest of serological tests and can be performed by a technician in an hour and a half. The patient's serum is inactivated by holding at 560 C. for 30 minutes. Dilutions of serum are made in 0-5 ml. volumes of saline. To each dilution of serum is added one unit of standard toxin in 0 5 ml. of saline +0 I% gelatin. The toxin is prepared from the Lyophilized Staphylococcal Alpha Hemolysin of the Wellcome Research Laboratories. After 30 minutes standing at room temperature, 0 1 ml. of a 10% suspension of fresh rabbit cells is added to all tubes, including two controls-one serum alone and one toxin alone. All tubes are incubated for an hour and the end-point of inhibition by anti-toxin is determined by the tube showing 50% heemolysis. As one unit of toxin has been placed in each tube, the titre of
